composition; whereas polyunsaturated FA (PUFA) of the n-3 series predominate in green forages such as grasses or browse, monounsaturated FA (MUFA) predominate in the lipids of muscle or adipose tissue of the animals (Grum, 2005) . Different animal tissues may respond differently to changes in dietary FA supply or may be even comparatively independent of it (Hulbert et al., 2005; Ruf and Arnold, 2008) . Nevertheless, it is generally accepted that the FA composition of the diet is reflected in the FA composition of some tissues such as adipose tissue, for example with differences in FA composition between free-ranging and captive wildlife due to differences in diet (Clauss et al., 2007a) .
It has long been recognized that ruminants differ from monogastric animals in the degree that their body tissues reflect the dietary PUFA composition (Christie, 1981) . The basic difference in exemplified in Table 1 : ruminant tissues usually have higher proportions of saturated FA (SFA) and MUFA, and drastically lower proportions of PUFA, than those of monogastric animals; basically, this is the reason why ruminant milk can be transformed into butter which is, due to its low PUFA content, firm at room temperature, and why ruminant "lard" is of a firmer consistency than fat from horses, pigs, or chicken. The explanation for this difference is that in ruminants, the ingested FA are subjected to microbial hydrogenation (saturation) in the rumen prior to reaching the site of FA absorption -the small intestine; most of the fat reaching the small intestine in ruminants derives from microbial lipids, which are drastically different from those of forages, as exemplified in Table 2 . To date, the question of PUFA requirements of ruminants remains unresolved, and the evident ability of ruminants to survive on very low proportions of actually absorbed PUFA (the so-called 'essential' FA) remains an enigma (Karasov and Martínez del Rio, 2007) . In monogastric herbivores, dietary FA reach the small intestine first and are absorbed directly, before any remaining FA are subjected to microbial processes in the hindgut. Because microbial processes in the rumen, the nonruminant foregut, and in the hindgut of monogastric herbivores are similar (Stevens and Hume, 1998) , the foregut ingesta of macropods (Engelke et al., 2004b ) and the faeces excreted by monogastric herbivores resemble rumen content in their FA composition (Hartman et al., 1958) . For the same physiological reasons, the FA composition of tissues of other foregut fermenters, such as camelids, hippopotamus, peccaries, sloths, colobine monkeys or macropods should resemble that of the ruminants (Garton, 1960) . In this communication, we collated literature data on the FA composition of mammalian herbivores in order to test whether this hypothesis can be confirmed.
We conducted a literature research, desribed in detail in Clauss et al. (2007a) . Data on the FA composition of either whole adipose tissue or adipose tissue triglycerides (as adipose tissue consists mainly of triglycerides, the two different types of data are comparable) from mammalian herbivores were gathered from the literature and used to calculate the proportion of PUFA of the total FA. We used total PUFA and did not differentiate between PUFA of the n-6 and the n-3 series, because their ratio depends mainly on the feeding regime (in particular, that of captive vs. free-ranging animals, Clauss et al., 2007a) . Body mass data for the individual species were taken from Silva and Downing (1995) . Herbivores were grouped into hindgut fermenters, ruminants, and nonruminant foregut fermenters (Stevens and Hume, 1995) . If several publications were available, an average was calculated; however, in the case of the elephant, for reasons discussed later, both available data points were shown separately.
Means for hindgut fermenters (excluding the elephant), ruminants, and nonruminant foregut Demment and Van Soest, 1985) , foregut fermenting species covered a lesser body mass range than hindgut fermenting species. As expected, foregut fermenters, whether ruminating or non-ruminating, had low PUFA proportions of 1-10 % of all FA; in contrast, most hindgut fermenters had higher PUFA proportions of 20-40 %. In hindgut fermenters, the lowest proportions of PUFA were reported for some equids , wild boar , and wombats (Barboza and Hume, 1992) ; note that, however, data for other equids and suid species are distinctively higher (Gupta and Hilditch, 1951; Crawford et al., 1970) , possibly indicating the large range of PUFA proportions possible in hindgut fermenters on different dietary regimes. Although data from sloths and colobus monkeys do not exist to date, the data collection supports the hypothesis that dietary PUFA are saturated by foregut microbes prior to their absorption in the small intestine. One-way ANOVA indicated a significant difference between the digestion types (mean ± SD for hindgut fermenters: 28.7 ± 10.8 %, for ruminants: 3.5 ± 2.3 %, for nonruminant foregut fermenters:
8.1 ± 3.8 %; p<0.001); post hoc tests revealed differences between the hindgut fermenters and the ruminants (p<0.001) and the hindgut fermenters and the nonruminant foregut fermenters (p=0.001), but not between the ruminants and the nonruminant foregut fermenters (p=0.478).
A similar pattern can be exemplified literature data on a baleen whale species (Table 3) .
Baleen whales have a foregut (Langer, 1996) with microbial fermentation (of krill chitin rather than plant cellulose) (Olsen and Mathiesen, 1996) . This could represent further support for the concept that tissue FA indicates the presence of foregut fermentation. Interestingly, the same effect of microbial fermentation on body tissue FA composition has been reported in mussle species with endosymbiotic microbes as compared to mussles without such microbes (Zhukova et al., 1992) . In theory, one could even speculate that among the foregut fermenters, the tissue PUFA proportion is a function of the retention time of dietary lipids in the foregut, with a more complete FA hydrogenation (and hence lower tissue PUFA proportions) in animals with longer ingesta retention times. In this sense, the generally higher proportion of PUFA in adipose tissue of browsing ruminants as compared to grazing ruminants has been interpreted as support for a shorter ingesta retention in the former ). Although foreguts are considered particularly effective for the digestion of plant material (e.g. Alexander, 1993) , they may represent a constraint in terms of the maximum body size that can be achieved (Clauss et al., 2003a) or in the food intake strategy (Clauss et al., 2007b; Clauss et al., 2008) . In addition to these constraints, the fact that foregut fermenters appear limited in available PUFA, which are essential for adaptations such as torpor or hibernation (Munro and Thomas, 2004; Dark, 2005; Ruf and Arnold, 2008) , could mean that foregut fermentation also precludes the use of these metabolic strategies. In addition to the proportion of tissue PUFA, other FA markers can be used to indicate the digestion strategy: The presence in body tissues of the less regularly investigated branchedchain FA and trans-FA, which are also produced during microbial lipid modification, is a consequence of either foregut fermentation (Hartman et al., 1955; Duncan and Garton, 1968b; Wolff et al., 2001; Engelke et al., 2004a; Schwarm et al., 2007) or re-ingestion of microbial lipids from the hindgut via coprophagy (Wettstein et al., 2008 234  235  236  237  238  239  240  241  242  243  244  245  246  247  248  249  250  251  252  253  254  255  256  257  258  259  260  261  262  263  264  265  266  267  268  269  270  271  272  273  274  275  276  277  278  279  280  281  282 note that data are from different studies, do not reflect status of the animal tissue from animals fed on the forage displayed, but are only used for comparative reasons Table 2 . Fatty acid composition (in % of all fatty acids) of fresh forage (Manley and Forss, 1979) , whole rumen microbes (Harfoot, 1978) , and adipose tissue of and cattle (Bos taurus) (Eichhorn et al., 1986 note that data are from different studies, do not reflect status of microbial or animal tissue from organisms fed on the forage displayed, but are only used for comparative reasons Table 3 . Fatty acid composition (in % of all fatty acids) of krill (Euphausia superba) total lipids (Hagen et al., 2001 ) and the adipose tissue of fin whale (Balaenoptera physalus) (Lockyer et al., 1984 
